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dielectricO 40) is formed on an upper surface of the bit lined 50). 
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a res- -§-w2i ..g noil ^sa& use. -ea*o» oiw as^ sss^oi -s- 

fcMftlO. »0|Maf«-^B .HE» ?IB : #0i! TilOlE AK3I2J .S^OI DHMEEjXl ±g a^^at* 

was:»?njD. naii «ii#3 -Bies-ew ^zrei* "oisjidi *tt=i-ss iswth : >dom ^ 
:oi2j ■-»a» »aw - 'SE«. : .w*a.aa»:fioi :-»i2*.a- s^ sstH^v oi* 

s is s arson ait? essi s«s eai^ bssoigk 

£2,E 3a. £ 3b, E 4 LHKI £.6§g ^Qil BJSfll S*-2|- -fl2»B»- tfSBRI £ISfOI EAI 

E 7a^ s gigoj ggefg SjtMlgE SEeDht Ol§& BtEiO "aSS«fiI."WBpi5Edl 

D. 

E 9£ E 3bDtf|S| S*h « ^2^DIS (Scanning; elect rdn^.^ 

Old:, 

E 10g E 4HOT2J ggg StS * ^Al-2XfeDIS (Scanning electron microsc6pe)BS 3^ S3AF5! 
pp. 

if 3^ ^ 

s bis-s &E39 as&g a noil AhSEfe #zk ggsfHi sggfaoii aB-a^"SjM, ^ 

BE:SEEDKHigb density plasma)^ Ol'St!" #Z h ^S^ K Sa&BOII ^ '310IQ. 

■fflSa ±7Y?\ HES I22Sim EI3AI ^JEfEJ 7ia.?F'B»S 5.DFSCK COEKAi, &E1 • §*(WIA1 Sfi 
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tt ^aaia 5L± MgHW^asj 71101s s^e aiAii&EiegAi thoimztsi : 7)eie boiso. »ck?l 
dram^ 2i..jiasi-aa feEassioute wmmm °n* 5-oi«a-S»--ais<Ri nan. TnoiMej mbi 

I S7FAI5NSAI -tfffla-SS 71101 M ^ UHI Oil UltlATBSI 20I2F 20173 SS^ -2ia SSI* * 

assoi gas .-fflssaa sjq, 

.oiat* moim ahduhi saa^ .sasss/d, smaiss' .asn/d, :#S«0I , & 

BPS6(Borophospho-si I icate glassPF AFga.Oi US 3£FS SjEX-li a£«S WAlb H£S| g§l 

*»&tt £ s&\ wsm sm= "aais mecokxi ^^B.-aiaEia'ji»8Eia:jaa: heisf 
■■"oi*/«a". Ahs*m a= ■^■f.a , '«HH» : *a»te >«oiM ®«.^ .,iaE-,«a2D* diet* sfv 

7l^5*lffl(HDP -CVD)S£ £EIS £+SFS|« ^JM .I^S ; ^^ i§ ^JJ|2J . #gem XEH 
ofll LFAI CFAI HDP CVDS gE|;3 SatKFv 

3sbl oiatj- tfZMa*!- -ssaflae--, e ii.oteais : ufsf bgl.-hoi£.£!£| sa^n.a*m.Ji9- 

SEH2I StfS-S LFEFUF^SOIEOVoid) 9ft=4 SUh 3EI§I01, £*''attHS dlME|oj =oj 

*^a SSOIIAI fiDIE'(wld.)«.S4 , :SS-»agfe S'EI'SS! 3?S(crack)dlU fflSE-fl ;Sfl-H| /TJSSS 
'£S.-'*N ».fiO| &£Elo2 LtAI a?l?!3 £R m&2\ St* ft fll;0|E ElS(gatB I ine)0| EfWEIOril 

sb "•BfaiAi3te asoi sp. 

cuefal .e ifsoi tinaa? .•«»&. a** ^afe etea ^si aiMii;^^; nom -&£:Mm 
& ssaf «a .aim aoiM.aa s^s^w moie saoi a^sra s-s* «f= e»Ea §*i2j as: 
use bef*d*b ois.tr- .^a^-«s^«'»f*fe #ip : 

4^1 7Fs3 BfitfPI- *»«!■, H WS'SI B!Ea S*2| a^S^S, ,379. Bi;Ea 7IS ^tHI ^ 

.XFB3 S S asffi «a«>J2- ^AhS ejM . 2!£|£S- Til 01 MB :V£t!0.~Jt 0IM2F - «'« S ,&£N 51 5 
£}0i 71I0IM AHDIEJ ..S.20I ■fflSaM.-aES ±® : ^MS] a.1#2f- m^^m S*BKM-«atHi*-.. 3EIH 

aisa- : -Basts ±§ $n£W'aa^iiHHtspiitt8r)\^2»fii.; 01 wtsgF. aastBs^a ',£Rtts- 

'OlSfclOt ^3 SMS A'^IOl Chg, TilOIS A1-0I2J SZ« ftSlT ^ 21E* a 

i-KK §as, k apii a2#.a- -§as}# § ; *rma.tfp ; . 

OI^IAI, y\BS\ y\J\ .^ElBOfl g&a ^WMEIS? SasfS MSna .^AteEiaWI SfWAl 

^atm. 3EIH, H-Efll .^WS^Oil TflOlM §3^g : SauM Effll^, iWSq« 71I0IS 

ggsrg ^aem n *i'on «oim sas^ ^atr e.ss» ijEiaotoi thoib EHem s^era .fli 
.oil d^3§ aa-sM""-Q sasra mm .n#-«a*svtt .'tfaAiw-JXPfsBoo sitr- siusa 

01 eOiohES tjCh. 

ai«3 assfs* .^a : 3NiflEi3a-7> §^e^ $^tr .seis ^i^w--brsii&- 2101 hh^^sUi, 

0\RW ^E|= Ahtp»-^ ^°'E 'SEEDFS OlSSh m^lS- S*TB(High Derfeity plasma Chemical Vapor 
Deposit l-6n)SS- : SaElfe 2101 b^'oia. 01 UB. 01 4' El 5 £SF^S SEI5 SB! 
(SIK)1 Xr#^ 4E 21CF; 

distil aisa gaefs «atr $ ue--a-Ai'«;<tMitu)s *jub oissfoi MEis. i^^m± 
± mum strse 2101 messi sas soiewi *ei.fla-a ^^21; #a m&m imm msm 

Z'&Sm t>CLF. 

ow-Tii ai*a aa^oi saa . fi^ziei* ois^hs eisa : ^oii : sas ^as-iMrsm. ^ 
g aaiiioi. kfsda oi'Ser-««rsa sou »aafe-*3«i .s«t«s mmm u&^ttst:ssnm' 

(prof i le)g ' ^#.gas[ -S'srAlM. #30j 'SEIS* EF^9. SEjlCF. 

□si -Qs,.. qai az»zMaas» sasFoi mm im afoisj .aa«- ^saisef, 01 eib af§eu 

b #2J- *asfS tf-HS -6fSFS{0Hl, JIBE gEF^DFg OlStl a^l^^SsrSCHIgh density plasma 
chemical vapor deposit ion) (HI $mM 5*El.fe 5101 S*r^"E7F .SOF SSAIZJS S^AIB ^ SiQ. 

oisf -bol b .Bs«.. : sitr BfEa "swi2i.a2»Bis--?iois--.iie ^a ^chi sz^gasrs sas .mi 

373 3BE !EF£0F§ 0|§5FO| ^EIS i?sF5}M S!AIW(.in-situ)S BS(He) ES i^(Or) 

?[±m oieti- ^ttiEi ^z»-awss«, ias»oii sitr nom a- . asi #aoi fioiE(yoidy. a 
.01 amr-±"sici. nan, oiatj soie bem sews as&a* *->a-ai asiaiF.a?!*! a 

■tf-B, s ^schi -2itf..BfEa hssmmai jeh@oii sa.s .B^Efli aofl #zr ga^# ^aoF^I ?l 

■ «.Btta= HBE iEFSDFM 0IS& #2h-; B3Sf.'tia«BI@ CSSF.BCF/ 

ShgSBIM -5t»F& J2BE «E'F5drS W&Q 3iaS*TS . tfEa .'■ aS5»0l ,2iOIAi. BTcl. &T£ 

s«bH LHOii ^s^j :ewm ?Fa ihsoi ^aaoi s^Ea ^iss DF^tFCF. efs; .Bfssm lhi 
sarss ;s7aAi?i3Ai o^'bui lh a &Ea .^i&'-^as "Bt-sPFf^w-. ^a-a sir^s ssttcF. di*^ 

B!«?F^B ..BEF2SDFSk-.A|59 ,«EfSDBFS .BS^F^B &Ea .7IS9I SSA|3li ;-»3 Ba^a ^ 

:-a»a» satHiF. nan, lfai " ^satH lhs ^aas s^pi n±m<g^&M. Mw\ jy^m 

1EFZDFSF Algj § OIB W : JEH0I *»AlBSSWI-..^nia ^JW-raj'-M B3S». ^JWI 

■aTiaa. 
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-?\±m mtv= 2101 hh^kq, ^-sasmi aoiAi, t*±fft)vt*D\ £S(SihV)7r;^iir &g ijoi 

".SSHOIO^SSB-AiaS «.aSD. 01 l»> tfd{$iH*):3E!5fe 3d scgb.LHS 300 sccm2j 

k S3SQ. ■•OiafiJ' tt*2l£= BfSMS 7k±SA1 tf&(Q.) 2fc£Sr aS(He) 7}*fr:a 5ttS>& 20| 

■flaa -i*»5isj ssy fsi 2» hd. ir-.ni. a&ou 7r^ss7r:* a ^m53^sai 50. 

seem LHXI 500 seem?! S§££ 539 V, (He) 3jte&\S0 seem LHXI 1000 sccn£|; SSf^i 

3301 StSflS §2h "&SatHM=- 2$EF^2J 3^(High f requency power)2! -aCta#:a«<IF^Rwer 
r)g 500 v LHXI 1:500* 33|£- 2&fti fiSS-^ BhSShH LHM SSS. 7f£#M MEESOFS A|^ ^24 
Oh Eth fi?S'9BI0l 100 KHz LHXI 1000,KHz2J XI3Er^2J 33 (High. f requency pb»er)§ 2500 w . LH XI 
3500 w2Ufl7|£ 2^ 

oi s^oiL h?ek* a^is £y\ XiXiEHoa a7fEcn; x^Ete ass fifeaiftsi &#him 2!7 r a 
I? .jg^iD^a a^pi i2^nr4 ap?sa g sim ^ 201 ii^siMa^D^ssoi ui-e^ap; 

SjOfE orUM SttltlO. 01 OH. ^Sh&v^bfe 0 seem LHAI 500 seem °J S#SS-^aS|j£^ 
■:.0 seem LHXI lOOO scei .21 SSf^ S3Stt 

heih, ffsaw-LHM a*at<*9iiw a^oi /saim, aOTM,,asH^» , .^^fl*:5^J» , • 

a ^ (Radio Frequency Ppffer)0|i2 7£|?E^. a^= 100 Khz LHXI 1000 KHzSJ ^Eh^M K^CK 

EtN a'Cfl-g 7WXIXICH0II 500 w LH XI 3000 w2J /dISIS e!7KJH, ife ■ OT'S BfMSt«S| 

^'«IW 3500 w LHXI 5000 «ei .S7EIDL ».?Hk£2| a^OI jyHMW a^SD S aOl 2!7r 

ach 

disk .a^&Bit -ersftin- b .bssi UMvim mm s'smh 3eilk Qeoii tfiiAitfe s^ssi ^ 
Aiotfe oia 7ra ■■oe : .«a& ass £ asa, g sshi. psm #ssr£ maiohm ^seis 
..as omor. e g-gsi saioii^/s; e&mai *&si xi^g^ia rowa -s ass MB ! &a*m.«!3 

£ i£ e. arson icfe Hs-tf -^sfceasatew ^^ass esai ^& eheeoiq. eais. ojfir 
soi, b ..tts« nfcB-esa sa'MAi, &esi 7ia(iooj -ftrti.s -^s ?aoi:'«Bam,Ma*i!7r;s.«aoi 
an, oi e 3i xi oil -aa'sioiVfiaH-oi -^xwas ^sie«i:oi)or ^aoi ^ ixfem msisui an ; 

i-nSSj'Mfe i^(103, source)2f /.EMS Sdm(103, Drain junctiohJOI ig ! ZH'2S Ol^gOj 

eioi a^a, oim ^^(io3)£r Eeiioj(io3) Arofwfe..effia ?is(ioo)°j .3rav.aas^.-wiM,^» 
stei tiioi e g s^t ii o)g n-a'*Kn es g^s. .ssrnm a^ ^a ?ij gim ( 1.20)31- s «a 01 ac r . 01 

■ 3I.OiM(120) AlOltHIS USE MEr^DrS SSS^Lh-^ 

EE! (150)01 QAI ^35|.(1.40)0| SSEIOI aD. 3EIH EAIEIXI &a^L> 

S a«3S .*SM -2|t|-A| ?HaAjE1(capacitor)i : U|K*(qi ?IEF DE iXFgg ^;at>/ 

E .2 LHXI E E 121 H ^SOil 2Jt^ ffiEfll S»2I. a3E&BS ^rSjSS-UQyi B3E#0|Qr. 

e 2# s^sra. esa ^is-(ioo) 4khi --i&^fvas- di»^oii*'«s*Kn..^^q.Qis,aoiMXJ^ 
m 01 uh, ^xisEig -d»HKior)s ^XreEiaon 2i«ia"B!«'»sa\?i«iin) t -jSM 

iffai sas!i2-ig« lh^oii -sag as^ss*i.:tfa« fijiPMr sssioi : .aaa/\di 
ei*k ±x r ^Ei ^goi a-g-a ^ ±»7r-*a« ±xfs^2j 7ixi ^eieoii :^ei2i mm m^om 

?|SrOf TflOlM E35I ■■ feKHI 0fc63S §3^(125)1 *Sfc!Clv"ae OS;--»aS|-.*IB SS§ "=3ttl . 
M a€.IM. E3-SK121 j-23)M JHIOIM HHSS SStiQ. OlgtTH S^a 310|M.-flS:^Be. 5l?i7I^S^B 

^ oi*»ioi '-.aasMi - ; «'sftui oieti- oi^-g ^zhhlsjsiai .tjoim aa?j .woo-aasf 1 

^itll0IAi(127)M -^SSKM ^OIMS -&«?*D. tf.E. .PflOl^ East(J21 V123)S- EfgSI E3S SSS- § 

4=e an, b es ihiai a iroi , m$°i Ea^oi iu-aoi ^g.^£ sa 

E 3aM &5*rS, aO|M(120)W ■ S£S &Ea 715(100) 6H» W1«Z»: 33:^(1 31-)fi". S«Wiqi : ■«"«» 
Q. GH7IAI. a 1#Z' ■.aaeK'i31)SSfc ME\S Mg§ r D|> OIHt^iMaa '^tr^S TilOIMdSO) 
a 37l(a)2| 2g£|1 ^ £=)j||:(0.5 a)£ S^ISCK 01 IB S«aS -^35 ^^, USE 
SEK^Drg 0|§& iF^I^SsrgtHI 2JtHA1 «5EIDI, ^g^Oil ArSBS ^EIS: ; 4£7J&S&- > tf3 
(SiK) 7h^g Afg§m, ^± i^7r^SA| ^(0-)7 r iS WS(He)2F ,.S8» r OI A|*t.CK EtJ> SEE 
Of# W45AI7I7I a^g 2*Ift*2| a^# AFg*!CK E 9^ a#^. E3a2| . SSHIXI WKtr*? & 

em a^&asj s^sg *s»>2i -?AKaxraoi;3"(SEH>ss suovAraoiav" 

E 3bM S^orS, 01^711 : 8S'S 2SE #E r ^Df fe'EIS iMhSM a^^ZfBHI o ^EIEIS- 3^ 
(sputter ing etch)SS HWaTIOD. 01 UH -.AWHS ^#4931 "a#tf. 3»£ MEfiOfS :0I 

sfe-tfaa «w«aoiAi msh&jy* mm Mms\n,m aasm »aai:aasr. stu^ism-'Ai-. 
gticK nEija, ^beisoi -"sj-e -^s.aEizra» s'spi 7^21 &E»..7i&'(iod) : ^ «s*r3 a 

7|S ^!^£7f S:SEI7I IfflSOl, "blia-Sj »^|«B«T UflSDE EF?-1M AlgffM a Eh 
ESOflAI BH r a BOL «O|M(120)S i?SS2| nWf gg^ I^Saf 

(131 )2j as§ 2i * ao. ^, 7iioiM(i20) ssfiak^H. Tiioi ^(120) -a^ s afoioii *isa #a 

a"BSrt131)SI M"3|»3l7h-«M«^SB»ia-S*rS80l^| a&sj:SS tf4S*l7l .^IS ^7|g7l( reverse 
slope)! 712 £tHS (overhang) S4^0| SOia.D. 3EISKO) ^^E|:S 32 Sa a3Sf.(E 52| 133)^' 
£™m U&\ 71IO|M(120)M -"351 S ^SDIIAI tt«*E7l;-SS-aUHI (overhang) a 6rQI. 2iei.a0IE 

(vold)2J fr«S aCK E 10& E 3bJ>X|2j S§g ^Wl &Ea a5S*i2| BH* : *f 
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E s^A^m DI8*HM.:*.a §3^(131 ■)»"'. SBtfl ^^SJOl: S SSHAF' -.BBS ±^IHE1 

□bel- fiaasi; #2FS3?W3t)2j **eh= msa sagoj *^Eife a2 

#2K§S^C133) §gAjm^ 

e 5g ®£m3, eisa 7isaoo) .gn dai xd2sz> §3^133)1 use seedfb ois&tw7i 

■fi:S*l»(HDP"-:CVD)-iSS t^SftlCh .01 OH, H&ZF a.S stf 1 33)§ : ' Sj Al M ittiZF::* 2°fc(13J)3K SS -^EI 
5 aUFHTOIDI, A*gS^*7R*-& 3AI fe'SS(SiHJ2F iT^(0, )7fe*0l Dl , ?HEI0l 7F^(carrier gas)£Ai 

Sg(He)M,A^^a. ZlBiB, EAIS HffiF SOI ,/7il DIM (120) ZHHI,*^ 

assi *SH'ch .ojswmor awa^aaewiaoa »2*&'»a^i33-ji£S'"«aB/:»z^asj<i30) 
e ® saEffia^-r^asi-Bsa ansssoii- simai »2*zr-«HiWi^v^--ti«a;: ! a^if-B 

*FM aOHH SB-t»K7l ^ISHAi £F^ DfB! (Chemical mechanical polishing)© 01 PI § 

SHt(130)l SOffil, BCK 3£! LhS,-E ^AlOtia IfOI DRAM(Dynamic, Random Access, Memory) 
SS3 g^M^ b|MEF3(E 121 150, Bit l ine) "SSSS* SWWOI HIM EI3(Bit I ine)§. "S/SolHV 

area -«§ihi ^«.s»--So*tbi BfJEJa sxisj x^ssa sMtp. 

e ?a^ s 'hs'si i nsE ^«E^^D».ijstt■afl^%a*^^i *te;-Bsa aasssftsi w^shm* e 

B CHI 2lt> USE MEF^OH 0|§£>-7S1*a-a,3Sj2|- UEKj E^I 5§ :hME0I 

Dj, £ 8r E 7b2j HgE BEF*0hf BSSf SSSS S *»1BHB! tfBIS £!:3«t:S.«SS 3E. 

Sir, 2B33 ^IHEI *R S§ -23* UEKS BlOIBOiLK «7IAIfe .A9UM .3>HJ SStK S!S7F*2r: 
32r*3B;a ^71 LHOII 37FSB ^ H^IIF^ 'StTCWB BCH, RF(rad Jo f requency) DJ$I)H THWAI 
Sf 'fiSEK-F. 

E ?a# §\2Sr3, USE BErS'DH oiStJ- B£a'»23«S BfSa ?iB(106)l; SBIfeS 
^ISAIXICH(101)M HSSbHOOW-, 01 JVS A|A|CH(101 :j2£0f»*lOI fthgSgBf(IO) IHSj SWOli OF 
SS . 7F£§S¥(103;Dlig #3, °i^E|: injector LF .'ABWTE: shower head) 2F, e»SUT('1D)W , ISS ^ 
EF4* 7F3 a^S 37FSFfe ^1^21^ 1(20 )M r Sfc»j2 SQ. 01 UH Ss^Er^S^ ^ 

^ »«3IOia. Olffl,.. H^E^ S4SS?I= EFCISEIM B4Sofe RF-'»«3I (Radio Frequency generator )0I 

a, * ' ' ; ' 

(30)71- wea'ffl '.an, wsaaoojsi g*.Q«= eFsautciiosi LH^a^g s-sfss --sa-AiH ^ siE 

E Tb^ S feSWI ^iK.UgE ■a£DKHish density. plasmaM -tDlgtT' BfEa ^l^xiOiiAl #3^1 ^ 
-'flWeft UEK3\«« *ME0IQ. DIS'«2ftta. H7j| ^SEIOI- SiD-: ^, ifc»2|;-B«HK7JB. 

H@Ol ■«aa BfEa 7I»(E 7aEJ 100)g ' : .B»SHI'(E ..»S| 10) ■LHM"5HB.fe : -BM(s!:)a;. HHS S 
BeDI-# W^Aia '»Ea -7ISM0Q) ^Wl «gs(f *|£$r£ "BM 'BWfH BJE-B ' 715(1 00)"-. ^011 
SSS SS^S i^fflEI ^^-( sputter ing.etch)era S¥S W7l§fe EW<s3)3-" t?S Eltil SiClF . 

»S« 7ISS ^Hl^^ B»(s1JMW.fe. .373 TOOIM SBSilf £TO-l^t ; 9«Sfe ffl6! 

e 7Hs-BSa ?iE»-(ioo)g tesa'asswsi efgismdO) lhou ^xiai^q. Hem to) lh 

"".SSOI StSl ^> 2£i g?PIM -5S§KM SStf- SHItiD. 0iatr.«M7| 32 

■(HLS-wa ^e a. M#i7j .7^601. aaso. ^, wa-^s-..sa«d, se^ ^om ^ 

S°D1I COEFAi H-S2B SXBHM; -WI7I It, Ar e2F"SS ■ mW?\£Bft tf§7I LH2| SPOt 

^EM ^XlAl5i=HI sa» ^ItHif, 

nej dhi, naE/MEEB»':oi«»ioi gssts &?i(&WH=; : &gmw(£ : 7& id) lh^ 

(HI iSSHS S;§M *SC* .&S7^ 7^g.g; -SSftTD. ;0|3|3SJ. fi!:S7rAg= ^EI2 ^SrSf 
(SiO;)£J ±£7&7t Efe ^SS(SiHi)2F ^(Oy) a OIB »i SS!«F= ^SS oFGfl SECOF W«e 

&»Aia ^ as ■ ;M-27fc£ i s*i as(Hej ssi ..a»s7ia7r : aaa6". oiaa ; &S7h^aoi sseisai 

u^SSBi LHDil^ ^SSJ H^EF^M 7\® 2!^ (Radio frequency electric power )0I' S7IBCK' ZIEIoKM 
LHDii^ SSa »S (global diseharge)CHI 2»f« BIS7^g6j 2SrM S!: MSEDE- «BHS 

ai ^Eifl ^s.&w-eEF^Drs^s-'aaAiaEiK nEi3, on ■asoi»a , ,Brs7Kas -Bsa s .7iB 

OI^EICH "ffEa 7ie JE3. 6KHIAI MEeO* AFOIWI ^2: SF^g(Sl * 0 - 0)*..B£3ISA 
S^EIOi fe'EIS .feffiRKSltt.)*: S^&Q. 01 B*IH.= USE -•EF2DHHI'.-SI& 4fSW«a 
§*^^F DH° UHFS3A1 4^5?^ ^S?iHiEI7:i(step coverage)7F ^gOi aO. HEiLr, 4rg£J 
EWf a^ nB@MAfe fiH@2j ^BJ sqiCHl e^TOI □ HrEI SttaOl ^mtH ^^(oyerhang)OI 
«^D. [Q-EFAL *0|-*aa^l §E£J gAF0|2|. TIEjSj 1/20ISFHJ ^IJIS S^fith 

OlSTil ^Ex-ll ?\& £KH1 §3^ S=rS§0| ahgEig, ^fflEi §101 MB2| SS?0fl ^SEI7I *l 

» ^gD| ( ^ E ,s a^F°^# H7l.£!CKs3) . Ulliti ^itlEI EF &S'flHmMk#Utf 5U2, S 

a 'filiSStt LHOilAi SSHS &17F^2F ,S§52I3# . ffltFAl?) ^ .3A|^(lh-sltu^. *E aQF. 

01 [IH> AFgHS ei§7F^^ £WE»-WEeQ» W4SAIB 4 a^ " 7F^S AF§*feOI, d^(0i) 

7f^2F mm mm ^t^Foi ^S7i lhs sstfch, ojsTii ^itiEjg SK«;\^«ia^«Ai-M 

CHI RF( radio frequency) S^lF ;^J3|| "W^EF^SI -2jq* ^Oi^Oi ySSH LH CHI &a(global 
discharge)0| |K!»|£*- «Q. DHS 0|E|^ Stta'OI S»|A|. ^EtjEig 7F^3 «SSF :^7| S 

^tFEioi aui# a .BE&tir «ais:'jafia.a;.BEa"7.is ^wi #efsdk.s;^oi s^aciF; oi^tii 

BEFZiOFSia ^HEie :7FiS BEa 7IS-^£S" 7WHCH £'EI3 -t+ttzm SBSfe :0lg: #B(lon 
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bombardments mtM fifEfll ?\&. 53011 g*EI0i tfEI-ff iSrSfii \S^fe-,d»«a*,W(S|Ou:)S. 

gas awsDStt £te aSi"6)s seoi iaoiwavy -^eh ::5ii!£s*E|:-feaPK:H : a-:H*= sot 

^0h OlSSKIDi,. iiHEi ^Sj Sa&LK ;, '0IE1E*'. jm&^&^Sl .01^2 (an isotropic 
etch)0j BftPJ "IBSOB OIS S«.g«FOI CHsHAt £S|2S EEjLfe . *M2| 3^01 ;2S\»3a^Ii&#'.XK" 

-diwi sss *eei "a^ EAia^oii .«ch*j£s aewoi $\*m .^aa asrstoi biia^j 3oi :^zra=. 
stfoj aa. nan. ois #1011 sitm :sas;£iaa sjksds aAL'wasoiwH ,^S2Kit»i 

Oj Mg2J g AfOIWj^ • § *|SI£ XH^^ redetMDs J t ion)0| Vg^E tJCk 

DSttHX ^fflEH 4^(sputtering etch)OI SEST*/j£ 3b S! E £j 5AISDI3 ArSOBAi B JtM V 

oi. in-as sass. ^zitrsi.. ffs.ges Aiztsci-. oiasj- serhi . .^zievas* . ihssi gg ^stpi 
wawf 'tfaa -i^rimor ss&ioi s^ioi nraxra# essfe abrta efe fc: (werhang)M mztu £ 

SlOf; A* -JlZKt -»S.sf #2! ./**:M0IE a.tKW;ifl defect)! f^im^-SiCK 

E8M OTHte ffl*Jfe*= ^15 AMR 5S2|. :g°, SKS&iH)^ 'tt±'(Q& 3 .33 

(He)bia,,.*fflH ■a»'-»4» Sll Ar^Qr. OtfLAJ, .;*iRito::#B:;BiOlli;-'fl^-U"TO 

Ai sisrass -soi*ttia 'axis,. assies ' ets&Hi .uis'- , .sttwi i s^aoi- r^w* sm ese 

?! WW Ate SSg BfgAI S»S| K§:?^2r SOT "4ilBfiSHAI Ma^Ortf HGH Oj^ohSAH #ff 

s^i s^aih-^sw, ..aaiESi.»EetiHi ,*t«n&-a .sat* DHwsi^Bf t^, nasipi, §as 
aair ■asofa gescsiHos i+£(o-)g seedi-sms* usesi vasoft s^«hi;. diei 

HBESI *aS0HHI SIM* £*T: *E?t OH? S9«^«ttf:^ aCh 0I§ ,^S^r^M°i.;S2 

w£,.w*5»-Ha^-aorBte- ss»w -swfloierck-"**, a sssi g^, .-w(»oi 3a:sca» lh 

73 300 sccm°l fSEfHS 33*H3L £*4(0 r ) 3£ 50- seem LHAI 500 sccra£J SST^S SSSfeOI 

tf"a(SHirJ2i sssao'sta Biss sstO. nan. ?hbidi 7^21 BftiEifaxsi g^oife, slrai so 

seem LHAI 1000 sccmS£# astr ^i^I SSIf^ SIM § ES /*Jtt! , -\EHi' SS&Ek 

(BUM §CH , Radio: Freqjency power)S 2!^H 5ffl0F'*l=a* "1 B^S' ■»E«.?|-Ht100)« l «a , SS. 
^E^l 71 B# AIAISKQ aa,-»l*9 ^I^AIAICHCE %i2J .I0i.)0il^ H^E^ S.^(High Frequency- powe 
r)# giPHM ^H; BSM -7IS"(HD0)3I-" CHS«IO| fe^Oil HSatHXE'lTWI 10)2) S*«|.(S 7a°j 

TOalMS fl^ttr^ 3^ (Low Frequency power)S oQffi>Q; ^> AIXIDK 101)011 ^ 13.56 WfeSi aQ 
2Ef .SH (Radio, Frequency -Rover) Q| Sl^rEli2,, 0|2r: CHSSlfe ■E»£g^| ^Br8afcfl'(-T0).2|. 7a, 
£j '10a)(Hia tiling ^E^°J 100 KHz LHXI 1000 KHz2J 5Er*l '»a?Sffl.« S!3rtJO:. ^ 3^?)* 3 
erSytH(-f0)S|- .a*MM ^ EJ 3 ^l^E^ S ^ (LF Power)B| 3° 2500 w LHAI 3500 wOlU, 73 
XICHCE 7aEJ t01)M eJ3?fa= H^ilr^ HPftHF P.ower)2J S 500. w LHTv] 1500 wSAI ^.?E r ^ S 

^ffl Ei ^(sputter ,etch)2J 3? CHIS ^(Or) ?l*m . S3*ra,V*a2SDr» A|?I3A| «A| Xh^E 

#a^of5rtioj aiasj^s n*E2j- orsija awsii wsAi?iE3i., ;d»,ME mgsta--"H'OT"S.«. 

EfZiOh LH CHI Ai ^Efe BfESI 2^iWDC. drb P )0il ^flAl ^r^EIOi J\& ^ :^a 

a a»sfa-*»i» ao.. 3-a*wi:^?f*E2K-t!»iM'*s- ^maB,^2Hi-.ir«iv ^ aa, 01 in, 

g^Eia r^iiiEl .7r2£l SSlfS ^(0:) 7^2] g°CHI^ 0 seem LHT^I 500 sccmQIH, Hg(He) 
S^WIS 0 seem LHXI 1000 sccm£SA| . fiSi("02) SSSfOfl COEr ^M(He) 7r^ ■ 53BPI .^rHBfS 

S 0I7IAI, .^HEiSS'S AfgElfe S! mM^~ Zf^'S^SB- "jWSB-*E>2ia-- 

StWrOI ABB-4S S^Cf. H^E MEh^OFS OlStt'tfaa ^h^««A|(HI UEr 

US bti^Sfllfe &±?&m tfStJ-SSW -a BW ^ HSU" ^7^= 1BElM(part icl.e)S 

■r*Ai?ia -EfBdi an, -fflCHE- issi' sw -iDEr>si.-.caa' «ia«.4'-asu % «B 

(bubble) - SaS tH^^ 4= 2JOi ^M^^Ei- &±Jt±m SjSSJ UFSS" St»lOI-.ArS«:Ja SOI HI- 



as t^^e^ a^iF B..LF power)s saa mmm usu wmly ^g a^s -a^ifiQ-; ^ 

7^^E^(LF power) S^S, 3500 v LH73 5000 w 01 H, H^E^ a^ (HF Power)2J 3 °Qife 2000 . «, 
3000. W SEOID. 

soi ««Ete saw. as 'iB. sbe lEfzohi ors»ia sss* assTii.^ SAis 

(in-situ)S ^EjEI SOT StWSS-«/ 71IOIM AhOIOil «.^a MOIE aor*Stt ^ 2iGH 

§:S&ss§ «h.b- 4= ach 

□an. B^ESI LHOil 'Sfl M?H^^E1(M0S Transistor)°J Sfitt : fli&.8! TIOIS(Etate) 
M aai B4ra a0IE<vold defect )?K««H'a ^-.BfiHB'i BLfEfll S h *l2i «a»2! £!aS» a7|Sj ai 

:m&m:m v&Mm * sick 

fiiaa tfspi oiawiE dm ^g- dag moi, -isaa gfr^csiijein nitrideioiLi- fiaa s^asr5f 

(oxynitride) ^ KCh 31 g#M& S^Oil S?SEI£ ^S^S^OI ©a 

73. fe^ia garsts ^ as ejij(HtPQ4)ar : "irs :, -a^w./i»^ipi ! p^t>p. 

nan, b BS2I.HBE «a^DHi.-oiw-BS!%:Bfi.BH-s ?hoim neat a:Qi.;:gs . "aass s: 

(gap)l *igt[^ L\E im, «IM MOl U|Ea&!II@OILr S^HH^IHe.DllAIE. B3^SA| 
SMol . AfSS ^ SQ ; 
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E§>, &?m W£ & USE 1EE0IS W4Sth£ Utt£2 Em^Eh OISIOI WEIS ±± 

(Helicon souroe)U ECR(Electron cyclotron resonance) §S AfSs' £E 

S&SI 

ggzi BhSF aoi.s:«32i.»Ea §*i2i M£ ;«ioim igg tiaffia y- #(HI 3SE -SEE 

□W'-OISfcj *2.K-:S9SfS -*a*ta 3AI a6!i!2}2! £ffiE1 &j?K sputter etch)»e i§ ^J)i SS^ 

-.g iszfsiTism. oi# JHeAmitHi , -asi>..uow*-aiis. *Eeoi*:0i«r *zr:.'ttss» «a».: 
£s*n, nie am 21 ;ss £oie mmyoya detecpaoi § mm. ssir 4 ap. 

asm, e ^§2i use seeoh oiitKggst sssgtm i&sa* eiEai 5*121 ?nbiM Arbisi 

#2Tg92f LH¥0il SagfiS! fiOIECyiodpr SK?| iUISOt, 3^! (<xad<)2f. ITS :*IS^2] ; S 

Of. 

a) S!£H 7IS!- gOII iAKSEIg 13e}§ iXfS^fll i§ :7ff0llS «5$r= 031IJ 

b) 571 »oiM.7i-*aa -asa ?i» 5011 571 tiioim akhsj gsjoi dhseiai ssi ig ^121 ai 

c) 571 SUSZKSaSHi ^§ ^IHI°^ 32 ±WE\ (sputter) A'Sttfe EWl; 

d) 571 «|1S& ggej-S ^2raS :0|.S5{01 SrttSTSS. *I7loF= S! 

e) 571 ?flOIS AtOjSJ SZ^ S*361 sSW 4 SE^ 571 »1*2r S9SJ- 5011 SSSfi § 
Sf SSSfe EMS -5t»l^ as ^32£ -m&£iSffS#S| J|2Vfl-.- 

»«M aOIA), a) &7fl=. 

571 BE SI ?IE2j V\J\ 4'EIS0fl 571 MS! x| iAHMEIBOII 2)*HA1 :&A>gE|g: SaefS «5ffl= 

a* 

5!?| fifEill 7IB2J ^XhS.^CHJ 7I10IM SSSHI «SS}= ERA; 
571 7B0IS -»asr .gM TflOlM ES^S «5©r= SW. 

571 ee^s iBEiysra Tjioi m ids i'agsfe <zm; m 

571 TiioiM iiasj mm ±mo\M ggetg s«s>= sms sasi&'.as 53£s ei-sa s 

JH2LW SIOIAI- 571 TilOlM E£istS B-ai= 571 MOIM ESSr 50B n[±BM MV^iM M 

«5i= BTflg a ssise as §92e , sf= .»£a:§«2i' lagfa. 

M\%m 2JCHAI. 6.^1 b) B?J£i lS9fS USE SEmOFS 01^ SW?|^ S^SCHigh Density: 
plasma Chemical Vapor Deposit ion)SS ^«£l^ 55S ^D^S S r = BJ^Efll ^«2| TcOSSB. 

5 

mmw sioiAi, szf:sae,^ aBis-'^mete! as sg°e-si= - ^iss sh= y£?ii &»si 

XflB^KHI £101 Al , 

g?\ mas 4'eis 7hi?f :4'?!(siH,)a as ^shs skc b-eib 533.21 siis-s. 
g^tr 7 

WVN SiOIAI, c) -BMS.. 6^1 Iflf ^ 83^21 *«3F gAIOI SfglStf) LHOflAH SIAIStln^ 
situ)S StSEI= aS IS£S 5fz H?EJfl S«2| 

XilTtHHI S10IAI, 

571 .^ItlEI AI2TAI ArS5EJS -?^= «S2f g rj)^ §|L|-S 5*jBr= 21 *9££.',*le-' 

m\ 21 . 
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m%m szo\h, d) sjife &*\*i2mm omm mstfe 2g g&fes m= vtsn #*isj 

10 

TUmOt SHOW. #71 e) ERKHW, 

#7i gzr -gassfe :.tf'a» "^s{oj a§ E§o.g s(t hesi ssr.jykgg!.. 
-a' wit 

HlflSHH SiOiAl,. #71 g£|5 #lr?*= gEfiOfg 0|g£rs^7|£rS*!^{Righ density plasma 

chemical vapor deposit ion) (HI 2JSSA1 S*KI= 2§ «S££ ©r£ BfEfll §x|2J -aSSti;' ' 

7l5»g gBJS= 3IB XlXlQIEr 4 k ?l 715 3SI 3CICH °l #71 StE» 7I5HHI tf*-3t£g S3*fe 7 r 

iss^l ysab)m.sash= ags gE^s 7r#s*r§ ej-sg wssaw 2i,pj*i. 

#71 ttSflttfl LHM ifc§S| a*f»7H3 HHSOI S#EI0i g^Bf. 7ISS DISp B?ft 

a) #71 e/iSHi LHS 7^23 S7JIAI7ISAI ^71 ftSgUI LHSI 715 #S23 ei§7h£g 53 

b) #7| .Bt§7ri5€ gEEDrtr A|?|Hi £71 KlSDme BOTM&g &SM 7ISQH S*A|?| §21 § 

^ AI7lfe ; 

c) LHg ifflEIS S9I7I 7|£g SSSfe Bl; 

d) £PI MSI 71 7fc*:g gEfSDUr AI2! * 0|g &£H 715 ,SS<HI *gA|3| *IHEi ,^?r6>QJ #7J g 

# si?i$fe awg satfe a§ ws2s 8r= Has geisoKrii sm sz.K--.aa 

#71 B!rSi?fcfc= v^SSXSlH,) 7 r ^2j- i*i(0-) 7 r £g .' 31* gSSS »>= HUE #Er*0H>|| °| 

g^Tsr l* 

M&tM SIOIAL 

#71 .7^ #71 ,gg«(SiH.) 7r±SCr □ SfS SOI S3EI= i§2g ;Se jlgE lEf 

S^tt 15 

#71 ^a'(SIH) 7ri= 30 seem LHAI 300 sccm£J S^2£ S3£l= 3S* gS£3 Sfe 28!£ gSEDI 
Oil EJst «Zl S^&S. 

aw 16 

:H13B0i SJOiAl, 

#71 S!:S7^ Bf§£2 ,7H£3A| i+£ 7fc£2r gg 7r£g □ 5£t6l= 2g ?S£S 8fe USE a 
Eh20rg 01 -42 OSm :«««M9'. 

g^?tr 1? 

313*01 SIOTAL #71 i*i(0.) 7^ 50 seem LH73 500 sccmSJ SSf^S geife 2tg g323 ■ *t= 

hbe gE^oa bis** m?t sas, 1 -' . 

18 

W34HHI StOlAi, #71 g«(Hs1 1 7r±£ 50 seem LH XI 1000 sccirfij S3fl= 2tg -.gS^'S *f 

s urns. gE>sa® omtt *3:aa^^|rftt? 

19 

mi2tHHI SIOiAI. b) E^l=> 

#71 B^g^bHCHI H^ilK^SJ (High frequency power)g S7lofe E^lg 5€rtt& 3Jg «S'2S t\ 
^ UBS gErZSDrg 0lf£f g^ gas,^#&ffi . 

SiOiAl, Sf7i &gStH(HI SfcEKiSI S^(High f requency power)0| D SPVZik 5!g gS'£S 
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21 

..MZmm %tO\M. #71 Af?E r ^£J 2q(High frequency power)# #71 2?E r 4= BqM'O- □ B St^S 
g^t}- 22 

»|t9sJ0)| SiOHAI, &7I D^tfKs S^(Radio Frequency power)°! 2I fl£g 5l= 2 

is gEEDKg org** #z* . sssj-ssgrer. 

■HZttHH SiOiAl, .#71 j}$104 S'Oj-g 715 XIATCHIHl S7KIII, £71 «?EF4 #71 S.*g 

sets s-?i»s ay-4ssj|«tfe ass- lagprepjitra&A^ftfettifi 

JM23»KHI 2MHAI, 

ws 2500 «- lhxi 3500 v. £! af.ig£5 sfe. hbs meeorf oig*y : ez* ssej- 

XO 231*011 StOtAi 

69i oiwg aqe-soo:* lhai 1500 »a at igo g Sfe ^a,^ geEzam oigtusz.* -aw 

•«gg*B!-. 

'BIZtiOfcAL .#71 -«r »'2!S|#. tfEI5.tfa£r(Slk$2! 2!m •■■^SiSS *fe^Il»£ ItfaHft JMfc* 
8^27 

■3B12SMHI SlOW, #?| c)E^I0)I AI, #71 itt|E1# &9|7| 7^= ^(0^7>^£r ^M(He) S ^01. 
E ifUS 3ftl*fe - .3i* tS£S.5(£ :«&25DHl:.OI:*^-# , 2r 'fif^- 'fi^K*; 

7&ZWWSHWM. 

#7i 0 seem LHAI 500 scan 2| SS2S 995% 2S fS£S I2SE SEEDffl fl'l 

gg* ggSfSggf*!. 

29 

#7I..*81 7r^ 0 seem LHAI 1000 seem £| ' B3EI& 3« ■■«££'• t»& SEf20f§ 

oig** szf ggef *j#s-b. 

!Wtr30 
12Sj«fl SOjAi/^7l.d) 'B?i&, 

^ggd) LHCHI JLsm^-^Pm S^OI. SAIGtll S!7f£l= 97W 3iS*5r£ 3» IK££ 3fe 

SErZOFg. 0ISSJ: S9S}: tl^SSli 

SI30&KHI SiCHAI, #71 JO^Ir^ Eta^Ur Radio Frequency porer)B 2# ^#£S Sr£ 12 

as m&xnm oig**;#z*§s^sg&*B. 

S^32 

All30g>OH 2JOU1, #7| Al^Ur^ &qS|. ?nteg 100 KHz LHAI 1000 KHz°J 31 f§ : ££ «fe 

iecoh oig*_* #z* asst *jgg*g. 

g^ 33 

SI30SHHI 2!D)Ai, #71 2?Ur^ Sqg ^71 7IBAIAICH0II 2!7iai2-» #71 A^ute -a«JS ttggfcftSl 

&mH e.'7rEi= ag «s&£ §r= hbi£ ■azd»'^i*tr#zKwa^.*«!fla< 

g?»34 

•H334HHI SUM AT. 

#71 Al^IIte #71 I2?ttK4 SqSD- 3 2t£S- 2!7KI= 21M fg£g |fe JSgE SEEDr 



14-8 



^2003-0004930 



CI^B- 36 
AI33SHHI SOW, 



150 



i 

J— 



no ^ 110 . 



103 1.03 



•140 
ISO 



120 
101 
•100 




- --120 



--101 



- TOO 
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■ — 100 




1 4^1 0 
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R-F *^l?l£r -L»?l 



- R-F ^AJ?|^. tlTl 



■ ---si 



S2 



S3 







<^fl.&l 4 EM ) 


(seem) 


SiHi 


30 - abo 


0 




50-600 


0 - 500 seem 


He 


50-1000 


0 — 1000 seem 


(W3 


H-F 


500 - 1500 


500-3000 


L-P 


2500 ~ 3500 


3000— 5000 
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